Objective-Chronic pain in individuals with HIV is a common, impairing condition. Behavioral interventions for chronic pain specifically tailored to this population have yet to be developed. We assert that understanding self-management strategies already used by persons living with these conditions is an essential first step, and is the objective of this investigation.
Introduction
Chronic pain is a common condition, occurring in 30% of the general US population.(1) Due to its unique neurobiologic basis and impact on physical function, quality of life, and health outcomes, chronic pain has been conceptualized as a chronic disease. (1) Chronic pain occurs in 39%-85% of HIV-infected individuals.(2-10) Additionally, evidence is emerging about the complex relationship between chronic pain and health outcomes for persons living with HIV. For example, our prior work has shown among HIV-infected individuals, chronic pain is associated with as much as 10 times greater odds of functional impairment. (11) Further, chronic pain in HIV-infected individuals is also associated with suboptimal retention in HIV primary care, which has important implications for HIV-related health outcomes.(9) Therefore, chronic pain in individuals with HIV is an important comorbidity with serious health implications.
Traditionally, chronic illnesses like chronic pain and HIV have been described mainly in terms of their biomedical persistence over time. (12) More recently, the importance of behavioral factors has been recognized, including daily self-management behaviors adopted by patients to cope with pain.(1, 12-14) Lorig et al have described core self-management behaviors common across chronic illnesses. (12) These behaviors include problem solving (e.g., clarifying the problem, coming up with solutions, following through, and evaluation); decision-making (which requires knowledge of common situations that may arise); finding and utilizing resources (e.g., community agencies, internet-based support groups); partnering with health care providers; and taking action (setting short-term goals and following through).
Effective self-management interventions have been developed for an array of chronic conditions and have been found to increase individuals' self-efficacy to perform these behaviors.(15) In addition, self-management programs aimed at improving HIV health outcomes have been developed and tested. Such self-management programs for HIVinfected individuals have resulted in improved adherence to antiretroviral therapy (16) , retention in HIV primary care, (17) and physical and emotional health. (13) Similarly, pain self-management interventions have been shown to be effective for improving pain and physical and emotional function in individuals with chronic pain.(18-23) Self-management is an evidence-based approach in individuals with chronic pain, and the available evidence suggests that HIV-infected individuals are amenable to such interventions. However, no interventions exist specifically to address the challenges of living with both HIV and chronic pain.
Lorig et al have suggested that to develop effective self-management programs, one must first develop an in-depth understanding of the target chronic condition in the target patient population. (12) The current study used qualitative methods to better understand the chronic pain experience in HIV-infected individuals. This study was guided by the Biopsychosocial Framework for chronic pain in individuals with HIV (24) and included open-ended questions on strategies participants used to manage their pain. We assert that understanding the selfmanagement strategies already used by persons living with chronic pain and HIV is an essential first step toward developing an effective intervention. The fact that patients already use these strategies suggests that they may be feasible and acceptable in this patient population, and could be used as a starting point for intervention development. Therefore, our objective was to identify pain self-management strategies used by persons living with comorbid HIV and chronic pain.
Methods
The analyses presented here are part of a larger study designed to explore the chronic pain experience in individuals with HIV. This study was conducted within the 1917 Clinic Cohort, a prospective cohort of HIV-infected individuals who seek care at the University of Alabama at Birmingham (UAB). The majority of participants in this cohort are also enrolled in the Center for AIDS Research Network of Integrated Clinical Systems (CNICS), which routinely collects detailed medical record, clinical, and Patient Reported Outcome (PRO) data on its participants. A detailed description of our study design and recruitment has been published previously. (25) For the overall study, we conducted in-depth interviews with CNICS participants at UAB, and included only individuals who had at least mild chronic pain based on the Brief Chronic Pain Screening tool. (26, 27) To represent the viewpoints of individuals who have chronic pain and are expected to be the target population for future interventions, we purposively sampled individuals with moderate depressive symptoms based on the PHQ-9 (≥10) (28) and anxiety symptoms/panic based on the PHQ-Anxiety module. (28) We also purposively sampled for current substance use based on the Alcohol, Smoking, and Substance Involvement Screening Test (ASSIST). (29) As there is some evidence as to marijuana's efficacy for chronic pain, and few people develop true marijuana addiction, we assert that marijuana is in a separate category from other illicit substances. As we are interested in including perspectives from individuals with use of more addictive illicit drugs when we develop our intervention, we purposively sampled for those other substances, excluding marijuana. We oversampled individuals who met these thresholds but also included those who did not.
Our interview guide was structured using the Biopsychosocial Framework for chronic pain in individuals with HIV. (24) The interviewer (MW) was trained in qualitative research and had conducted similar qualitative interviews for several prior studies. She was also trained specifically on the interview guide for this study by the principal investigator in order to promote standardized delivery of open-ended probing across participants, which included numerous mock interviews. We probed on a wide array of topics, and have previously reported results related to psychosocial aspects of chronic pain in this sample.(25) Among those topics, we included broad, open-ended probes to learn more about how individuals with chronic pain coped with or managed their pain (see Table for relevant probes). Responses to these probes and relevant data on pain self-management strategies that arose during any part of the interview were included in the analyses presented here.
We used a thematic analysis approach in our qualitative coding and analysis. (30) We used a thematic analysis approach in our qualitative coding and analysis. (31) This involved a process of familiarizing ourselves with the data, generating initial codes using an inductive process, collating codes into potential themes, reviewing those themes and generating a thematic map of the analysis, defining and naming our themes, and then producing the report. Our initial coding procedure involved inductive coding by the interviewer (MW), an experienced qualitative analyst (IH), and the principal investigator (JM) using NVivo 10.0. (32) During initial coding, numerous codes relating to how individuals attempted to selfmanage their pain emerged. Two study authors (MW and JM) reviewed these codes and independently identified new sub-themes and higher order themes. The preliminary report generated from this process was sent to another investigator (JT) for initial review. A second review session followed and involved the investigative team (MW, JM and JT) to finalize themes. During that meeting, we discussed the emerging themes, identified those that needed to be merged due to content overlap, and decided on the final broad themes and subthemes to be used in the analysis.
Results
As described in a prior publication, (25) of the 25 individuals included in this study, 6 had mild pain, 4 had moderate pain, 14 had severe pain, and 1 did not report pain severity but was determined to have chronic pain based on the rest of the interview. Most of the participants were male (20), 10 were age 50 years or greater, and 15 were AfricanAmerican. The median CD4+ T-cell count was 571 cells/mm3 (IQR 421-792), and 20 had a VL<200 copies/mL (the primary treatment endpoint for antiretroviral therapy). The majority (16) had symptoms of moderate depression or anxiety, and approximately half (12) reported actively using illicit substances. A wide range of body sites were affected by pain, the most common were: back (8), feet (8) , leg (10) and shoulder (6) . Fourteen participants (11 of whom had moderate or severe pain) reported that they were on government disability.
Regardless of pain severity, finding ways to manage one's pain was nearly universal among participants. Participants used a wide range of strategies and often reported combining strategies. Participants also acknowledged that some strategies worked well, and others did not. The primary strategies participants articulated were physical activity, cognitive and spiritual strategies; spending time with family and friends and social support; avoidance of physical/social activity; medication-centric pain management; and substance use.
Physical Activity
Participation in physical activity, typically walking between 20-45 minutes at a time, was the most common strategy participants described using to manage their pain. Other forms of physical activity included housework and formal exercises (e.g., "crunches"). Most participants expressed that although physical activities may be difficult and prove challenging at times, the net effect on their pain and overall health was beneficial.
One participant specifically mentioned exercise as a way of addressing his pain and suggested the following mechanism of action for the effects of physical activity in improving pain:
I started some exercise…I need to get back on it. I haven't [laughter] in about a week. But I think when I was doin' that exercise I guess it was allowin' my joints to work and not get sedentary. 42-year-old African-American male Participants acknowledged that engaging in physical activity in the setting of chronic pain can be a struggle. One participant described engaging in daily physical activity despite substantial pain:
When I first get up in the morning, I hurt. Oh my God! I hurt! I have to move around. I have to keep moving around, just to, to try, and get it to ease off. 33-yearold Caucasian male
One participant noted that physical activity can even cause more pain in the short term; the benefits are more often seen long-term:
A lot of times, even though it may hurt, yeah, movement and, and physical activity will help my pain overall… in the long run but you know, at the, at the exact moment, it may, it may hurt to do it but it, it does ease up. 31-year-old Caucasian male
In addition, participants noted helpful adjustments to their activity level due to their pain. This was most commonly described in terms of pacing themselves, including resting when needed, and adjusting one's daily routine. For example, one participant described her struggle to exercise despite pain. She tried a few different types of exercise until she discovered that pacing herself by walking slowly was an achievable goal: 
Cognitive and Spiritual Strategies
In the context of this study, we defined cognitive strategies as mental processes that individuals used to address their pain. These included positive thinking, relaxation, and distraction. Participants also described spiritual strategies they used for pain selfmanagement, such as prayer.
Positive Thinking-Language used to describe positive thinking included "being positive," "dealing," "ignoring," "fighting," "adjusting to," "learning to live with," "accepting," and "coping" with pain. For example, one participant described adopting a positive attitude and pushing himself to be active: In general, participants tended to view chronic pain as a challenge to be overcome, and the desire to be "normal" (ability to care for self, work, enjoy social activities, etc) seemed to be an important motivator. While some participants described the importance of social support in staying positive (see below), one participant without strong social support emphasized self-reliance: Prayer-A few participants also mentioned the role of spirituality and prayer in helping to alleviate their pain. One participant described in detail how she uses prayer and focuses on God while at church to reduce her pain: 
Like today, I mean, I-I can't imagine sitting inside, saying oh, I hurt, I hurt, I hurt, wh-when it's a beautiful sunny day. I mean, that's to me, that's a waste. I guess, it's just my own psyche. I don't' know. I don't you know, sleep-sleep, and stay in bed all
But II
Spending Time with Family and Friends and Social Support
Some participants described spending time with family and friends as something that they genuinely enjoy. These participants described this as providing meaningful, fulfilling support that helped them deal with their chronic pain. For example, one participant described how his family provides social support:
I have a very nice support system. So that's another thing that I have in my corner, you know? My family is supportive. You know, they know my status and the whole nine. They are behind me. That's another thing that gets me through. 49 year old African-American male
Avoiding Physical/Social Activity A few participants described avoidance of physical and social activity as a strategy to manage pain. Concerns about exacerbating the pain and projecting an image of being in pain (announces sickness/disease) were important factors influencing decisions to avoid or reduce physical and social activities.
I'm trying to walk around and saying ooh, ouch and stuff like that because of the pain hits me. That's not good. I don't want to project that type of image. 55 year old African American male
Common measures utilized to avoid pain included "staying off my feet", not exercising or limiting exercise time, avoiding long trips, sleeping and staying at home:
I stay in the bed and -I mean that's -that's my thing. The only time I get out is when I know I'm coming here to the doctor or to a class or I do some volunteer work. You know I try to the night before or during the day to take my meds so I -I won't -when I get home I won't be you know in so much pain. 49-year-old AfricanAmerican male
This participant went on to describe a more pervasive pattern of avoidance that included avoiding social contact, as well as escape from awareness through sleep:
I pretty much stay to myself and watch my TV, or go to sleep…. I'm chillin. I'm in my own little world…I can't hurt myself in my own little world….I can only deal with the pain that I'm having and deal with it…. I get up screaming and hollering….Then I'm on the floor and on my knees begging the Lord. And then I can get to the pain meds. I put me some pain meds in me and just walk around until they kick in. when they kick in then the pain -I relax. I'm relaxed then. Then I go back and get into bed and go back to sleep. 49-year old African American male

Medication-Centric Pain Management
Several participants described managing their pain primarily with medications. One participant described how "the first thing I do in the morning is take a pain pill and the last thing I do at the end of the day before I go to sleep is take a pain pill." When asked how she copes with pain on a typical day, she went on to focus on how she takes her pain medication:
I just take my medicine…As I said, when I wake up in the morning, the first thing I grab is my pain medicine. I take a pill, I lay there for 30 minutes, then I'm able to get up and start about my day….Umm, approximately maybe four or five hours later I have to take another hydrocodone. Umm, I'm okay for another maybe four or five hours then I have to take another one….And this is, goes continuously. I take the Morphine twice a day….Nine o'clock in the morning, nine o'clock at night. So usually at nine, between nine and ten, mornings and nights, the Morphine has wore off and it's kind of I can feel the body pain a little bit more, but once it sets back in, because it's time released, I don't go on that roller coaster throughout the day. 47-year-old African-American female
Going a step further, one participant described the elaborate schedule he developed for taking his pain medications and making them last long enough for him to sleep well: Another participant described using both physical and cognitive strategies (relaxation), and then stated that the only strategy she knows is medication:
Some nights I ask, "Why Lord. My twelve hours is not up?" So I lay on here and just you know, chill with the part [of the pain pill] that I took, and let the other part of twelve hours kick in. And some nights … I took a Seroquel [antipsychotic] and I'm falling asleep. But then the Opana [opioid pain medication] and the Lortab is not in my system all the way in and I took it earlier and then
On a typical day, I manage it. I know I'm going to eat breakfast or something. Then I take my pill and stuff. Then I would rub something on my arms or something like that, and try to breathe and relax my body some and stuff like that. You know, just try to manage it. The only management that I know is taking medication and stuff for it. 54-year-old African-American male
Substance Use
In addition to using prescribed medications, uncommonly, participants mentioned using alcohol and illicit substances to alleviate their pain. No participant described this as a preferred or effective strategy. Rather, substance use was noted to be a short-lived solution with other potentially negative consequences, as one participant described: 
Discussion
This is one of the first studies to qualitatively investigate pain self-management strategies used by HIV-infected individuals with chronic pain. In our sample, participants highlighted numerous strategies that they use to self-manage their pain. It is noteworthy that some of these strategies are, at face value, healthy (e.g., cognitive coping skills, seeking support from family or friends, physical activity), while others may have negative consequences. For example, avoiding physical activity or "fear avoidance" has been found to be associated with worse outcomes in individuals with chronic pain (33) . However, while taking pain medication could help facilitate ability to participate in beneficial social and physical activity, medication-centric pain management as described here may become the focus of the patient's attention and could potentially eclipse other important strategies. Notably, to our knowledge, individuals in our cohort did not receive any formal instruction on pain selfmanagement strategies (e.g., a formal pain self-management intervention as previously described). Rather, they engaged on their own.
Our study is consistent with existing literature on pain self-management. Prior studies of individuals with chronic pain in the general population highlight self-management strategies such as maintaining physical activity, taking medications, and massage. (34) (35) (36) Additionally, pain self-management programs often include modules on these strategies, in addition to other strategies highlighted in our study, for example, pain education including education about pain medications, cognitive symptom management including positive selftalk, and communication with providers. Importantly, these overlap almost completely with self-management strategies recommended for individuals with HIV and other chronic illnesses to address HIV disease outcomes. (13, 37) Several quantitative studies of a cohort of individuals in San Francisco with painful HIV neuropathy have highlighted the use of self-management strategies, including medications, exercise, and rest, as well as "unhealthy" behaviors such as smoking, alcohol use, and illicit substance use. (38) (39) (40) Our study is the first to investigate pain self-management strategies in individuals with HIV and diverse chronic pain syndromes, and to do so qualitatively. Additionally, we are among the first to describe not just medication use but specifically "medication-centric management" as a pain self-management approach. (41) Use of unhealthy pain self-management strategies may have important implications for the health of persons living with HIV. For example, avoiding social situations due to pain may lead to social isolation, which is known to be associated with worse health outcomes. (42) Similarly, use of illicit substances to address chronic pain can lead to addiction, overdose, injuries, and accidents, which are known to be associated with worse HIV outcomes such as adherence to antiretroviral therapy and retention in care.(43) These effects may be especially pronounced when social isolation and illicit substance use are combined with other biopsychosocial factors at play in individuals with HIV, such as HIV-related stigma.
However, we note that participants in this study did not talk about these unhealthy strategies as their preferred means of managing pain. Rather, participants pointed out the limitations of such strategies. For example, they recognized that the effects of substance use on pain are often short lived. In contrast, participants spoke positively of healthier strategies and emphasized their importance. This may have important implications for patient-provider communication about chronic pain, which can be a challenge for both parties. (44, 45) First, it is important for providers to recognize that patients are likely already employing one if not several pain self-management strategies when they seek care for their pain. Furthermore, our findings suggest that HIV providers and patients may share core beliefs about the usefulness of healthy strategies such as physical activity. For example, a patient and his physician would likely agree that being sedentary may help in the moment but can actually cause deconditioning, atrophy, and increased stiffness. While participating in physical activity can be difficult, it has ongoing benefits in terms of pain and overall health. Finding this common ground may provide a starting point for discussion between the patient and provider about healthy, effective approaches to managing chronic pain.
Despite a tremendous burden of chronic pain, a tailored intervention for individuals with HIV and chronic pain has not been developed. Such programs may be developed with the self-management strategies described in our analysis in mind. Inclusion of strategies that seem familiar, and for which patients already have self-efficacy based on prior experience, may improve intervention uptake. This could be particularly powerful when combined with deliberate intervention tailoring. For example, allowing individuals to pick from a menu of self-management strategies may be as effective as the clinician picking which strategies are used, (46) but has the potential to be more feasible and acceptable to patients. Further investigation into such interventions among HIV-infected individuals with chronic pain is needed. Additionally, existing pain self-management interventions already address unhealthy strategies such as fear avoidance (47); addressing others such as substance use may be key in individuals with HIV, for whom addiction is more common than in the general population. Finally, the overlap between previously described HIV self-management strategies and our participants' pain self-management strategies suggest that interventions could be developed that improve both HIV and pain outcomes simultaneously.
Our study has limitations. As is typical in qualitative studies, our results are not intended to generalize to all individuals with HIV and chronic pain, but rather those who we think are likely to be targets of future interventions. Similarly, given the lack of anonymity in qualitative interviews, participants may not have fully disclosed all relevant selfmanagement strategies. However, our interviews were conducted by an experienced qualitative interviewer who developed good rapport with the participants and made clear the confidentiality of the information that was shared by the participants. Further, we did not set out to specifically to ask participants about self-management strategies, but rather, strategies for improving their pain more generally. Self-management strategies emerged as a strong theme, and therefore, we proceeded with a separate in-depth analysis as described here. Had we known to probe for this at the outset, we might have asked participants to compare various self-management strategies, including comparisons between healthy and unhealthy strategies. For similar reasons, we did not collect data on how they learned the strategies they reported. Pain self-management programs were not available in the clinic during the study period, and are not widely available in our area. However, we did not specifically ask participants about participation in such pain programs. Finally, our study was conducted in a patient-centered medical home, which provides HIV primary care, specialty medical care, case management, and a variety of mental health services including psychiatric medical management and counseling. We did not ask participants if they learned about selfmanagement strategies from one of our clinicians (e.g., from their primary care physician, our clinic's addiction counselor, social workers, etc). Participants' responses may differ in HIV clinics with a less robust array of such services.
In sum, we describe a variety of both healthy and unhealthy pain self-management strategies used by HIV-infected individuals with chronic pain and HIV. Some of these strategies overlap with HIV-specific self-management strategies. As the first study to qualitatively investigate pain self-management strategies in this patient population, our results will form the foundation on which interventions for chronic pain in individuals with HIV will be built. Additional intervention development work to investigate these potential approaches suggested by our findings, including interventions that target not only chronic pain, but overall HIV-related health, will be an important next step. 
